[High D-glucose alters PI3K and Akt signaling and leads to endothelial cell migration, proliferation and angiogenesis dysfunction].
To investigate the effects of high D-glucose on migration, proliferation, and angiogenesis of endothelial cells and to make sure whether PI3K and Akt signaling pathway plays an important role in the pathogenesis of diabetic vascular complications. Human umbilical vein endothelial cells (HUVECs) were cultured. D-glucose of the concentrations of 5 mmol/L, 15 mmol/L, and 30 mmol/L and mannitol of the concentrations of 5 mmol/L, 15 mmol/L, and 30 mmol/L were added in to the medium, the migration rate of the cells was measured by wound healing test and the cell proliferation was examined with CellTiter 96 AQ(ueous) One Solution cell proliferation assay. Matrigel was spread on 96-well plate, and culture of HUVECs with D-glucose and mannitol of different concentrations were added. Microscopic photography was used to calculate the total area of vascular bed, average vessel length, vessel number, branch points, so as to observe the angiogenesis. Immuno-precipitation was used to detect the expression of p85/PI3K. Western blotting was used to detect the protein expression of p85/PI3K, p-PI3K, GSK3beta (downstream kinase of Akt), p-Akt (Threonine308) and p-GSK3beta. LY294002, a PI3K inhibitor, of the concentrations of 0.1 micromol/L, 1 micromol/L, and 10 micromol/L was added into the culture fluid with 5 mmol/L D-glucose, then the endothelial cell migration, proliferation number, total area of blood bed, etc were observed. The migration rate of the 5 mmol/L D-glucose group was 100 +/- 23/microm2, and D-glucose dose-dependently decreased the migration rate, e.g. the migration rates of the 15 mmol/L and 30 mmol/L D-glucose groups were 77 +/- 18/microm2 and 46 +/- 18/microm2 respectively, both significantly lower than that of the 5 mmol/L D-glucose group (both P < 0.01). LY294002 of the concentrations of 0.1 micromol/L, 1 micromol/L, and 10 micromol/L dose-dependently decrease the endothelial cells migration rates to 68 +/- 16/microm2, 36 +/- 12/microm2, and 13 +/- 3/microm2 respectively (all P < 0.01) The cell proliferation rate of the 5 mmol/L, 15 mmol/L) and 30 mmol/L D-glucose groups were 59,128 +/- 7415/well, 33,144 +/- 9082/well, and 11,625 +/- 4196/well respectively, showing that D-glucose dose-dependently decreased the cell proliferation (all P < 0.01). LY294002 of the concentrations of 0.1 micromol/L, 1 micromol/L, and 10 micromol/L dose-dependently decrease the endothelial cell proliferation to 42,560 +/- 4213/well, 17,688 +/- 7198/well, and 5704 +/- 558/well respectively (all P < 0.01). 15 mmol/L and 30 mmol/L D-glucose decreased the numbers of total area of vascular bed, average tubule length, number of capillaries, and number of vessel branch pint formed on the Matrigel. LY294002 dose-dependently inhibited the angiogenesis (P < 0.05 or P < 0.01) 15 mmol/L and 30 mmol/L D-glucose dose-dependently inhibited the phosphorylation of p85/P13K and Akt (P < 0.05 and P < 0.01). However, D-glucose did not influence the protein expression of p85/PI3K and Akt. Mannitol did not influence the cell proliferation, angiogenesis, and the expression of p85/PI3K, phosphorylated p85/PI3K, Akt, phosphorylated Akt (Thr308), and phosphorylated GSK3beta. Hyperglycemia-impaired PI3K-Akt signaling may lead to migration, proliferation and angiogenesis dysfunction of endothelial cells in diabetes patients, which is likely to contribute to the pathogenesis of diabetic vascular complications.